The neural adhesion molecule L1CAM confers chemoresistance in human glioblastomas.
Glioblastoma multiforme (GBM) represents the most common and malignant brain tumor. GBM tissues exhibit elevated expression of the transforming growth factor-beta1 (TGF-β1) and the adhesion molecule L1CAM. This study investigated the mechanism of L1CAM regulation in GBM cells and its role in the mediation of chemoresistance. L1CAM expression levels varied in GBM cells being highest in A172 cells and low in T98G cells. Inhibition of TGF-β1 signaling in A172 cells reduced L1CAM expression and vice versa stimulation with exogenous TGF-β1 led to upregulation of L1CAM in T98G cells. Additionally, TGF-β1 and L1CAM expression increased during differentiation of glioma stem-like cells. L1CAM expressing GBM cells and differentiated glioma stem-like cells showed a reduced apoptotic response after treatment with the chemotherapeutic drug temozolomide. Accordingly, siRNA-mediated knock-down of L1CAM in A172 cells and differentiated glioma stem-like cells increased chemosensitivity, whereas overexpression of L1CAM in T98G cells and glioma spheroids diminished the apoptotic response. Elevated L1CAM expression caused a diminished expression of caspase-8 in GBM and differentiated glioma stem-like cells. These data show that TGF-β1 dependent upregulation of L1CAM expression in GBM cells leads to the downregulation of caspase-8 and apoptosis resistance pointing to L1CAM as potential target for improved therapy of GBM patients.